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EXECUTIVE SUMMARY
This paper acts as an introduction and description for the dynamic and data driven
cryptocurrency index named cdx. The cdx is developed, maintained and issued by
coindex®, a German company making crypto investment for the retail customer a reality.
The cdx cultivates coindex’s online platform with multiple portfolios, which allow retail
customers to invest in diversified crypto asset constitutions regardless of their domain
knowledge. Please refer to www.coindex.de or email to hello@coindex.de for further
information on the coindex product.
The cdx further acts as the industry standard and benchmark, in the domain of crypto
assets, for both (semi-) professional and retail investors alike. Thus it likewise serves as a
tool for enabling passive investors to participate in this new asset class.
The cdx family - which consists of multiple members ranging from cdx01, cdx03 and cdx05
over cdx10 to cdx50 - is designed to objectively measure the overall, daily and long-term
growth of the cryptocurrency market. It tracks up to 50 crypto assets and has been
designed for diversification, transparency, replicability, coverage and risk-adjusted
performance. The calculation of the cdx index family dates back to January 1st, 2014 with a
starting value of 1.000.
The cdx index family is managed by elected experts in case of any stress events defined in
this paper.
For questions concerning the cdx please contact s ergio@coindex.de.
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OVERVIEW
INDEX OBJECTIVES
The cdx index family is a dynamic and data driven index family which is designed to
objectively measure the overall, daily and long-term growth of the cryptocurrency market.
The calculation is determined by detailed rules - detailed in the index construction section
of this paper - and initially tracks the top 100 crypto assets based on market capitalization
which are thus entirely taken into consideration.
An index family like the cdx can have far-reaching applications but currently it is focused on
two distinct objectives. For one thing it serves as a tool for passive investors to participate
in the relatively new crypto asset market by e.g. acting as the baseline for portfolios in
coindex’s retail investment product. Secondly it acts as the industry benchmark for both
(semi-) professional and retail investors in the space of crypto assets.

MAIN CHARACTERISTICS
To achieve this level of dynamic and data driven objectiveness the cdx index family has
been designed with five main characteristics in mind. Firstly it is diversified across the
majority of crypto assets in the market based market capitalization and hence can project
the market’s performance.
Secondly it is transparent both in its calculation and its further development. This paper
acts as the first step in making the index and its logic publicly available. Potential future
updates or changes to the index logic will be made publically available in similar fashion.
Replicability played a major role for the design as well since neutral and objective indices
should always be replicable without any dependencies.
We designed the cdx index family with the ability to map the whole market and thus
additionally act as a benchmark and coverage for market performance.
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A risk-adjusted performance is important to any financial product - especially in a volatile
domain like the market of crypto assets. We designed the cdx family members to cover
multiple risk preferences and thus cover both risk affine and risk averse individuals. Every
family member offers a different balance between risk and performance.
The calculation of the cdx family started on January 1st, 2014 with an arbitrarily set value of
1.000 points on that date. It is issued, calculated and weighted by coindex®.

INDEX FAMILY
The cdx index family consists of multiple index family members, which can theoretically
range anywhere between 1 and 100 assets. There is no necessity for a family member to
start at the first position, but currently our main index family members all start from there,
as these indices turned out to be the most stable on the risk - performance continuum.
This sections covers the current main index family members cdx, cdx10, cdx20 and cdx30.
Other members like cdx01, cdx05, cdx30, cdx50 or similar are not treated in detail in this
paper since they are calculated similarly to the current main family members. The more
diversified a family member becomes the higher the risk of the investment will probably
be, since the amount of alternative crypto assets gets bigger while the percentage of
established crypto assets like Bitcoin or Ethereum lessens.

CDX
The cdx is the flagship index since it is calculated dynamically based on the averages of
other index family members to combine the best of multiple index family sets. It enables a
quick and easy participation into crypto assets and thus is best suited for retail and
semi-professional investors, who do not intent to monitor their investment in a serious
fashion.
It allows investors to have a fully automated service maintaining the correct allocations to
track the actual index and is the primarily used index on the coindex investment product.
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CDX10
The cdx10 is one base value for the calculation of the cdx, but it can also be used on its
own. It is dynamically calculated to track the top 10 assets in an averaged out fashion.
Investments into the cdx can counter volatility spikes while maintaining a certain degree of
diversification.
Due to the nature of the calculations this is the best index for risk averse investors since it
includes the most common and stables assets across the crypto market. Not only does it
take more alternative and volatile crypto assets out of the equation, it also weights the
common and stables assets higher since the total sum of assets is the lowest of these four
main index family members.

CDX20
The cdx20 is calculated similarly to the cdx10 and also acts as one of the three base values
for the cdx. It is dynamically calculated to track the top 20 assets in an averaged out
fashion.
The risk involved with investments in the cdx20 are slightly higher than with the cdx10
since it includes assets that are more uncommon and possibly more volatile. Based on the
market tendency towards more stable assets or more alternative assets this index family
member could potentially outperform the cdx10 - but outperformance naturally comes
with a higher risk.

CDX30
For the cdx30 basically the same logic applies as for the cdx10 to cdx20 comparison, since it
tops the cdx20 with 10 more assets. These again have the tendency to be more unstable
and more volatile, but offer a greater performance probability. Of these four index family
members the cdx30 is best suited for more risk affine people.
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INDEX CONSTRUCTION
This section of the paper deals with the construction of the cdx index family. All indicis in
the cdx index family are calculated in a quantitative matter. The formulas have been
developed under constant validation and values have been analysed respectively from
January 1st, 2014 in order to further validate construction and calculation.

CONSTITUENT SELECTION
Even though all indicis in the cdx index family are calculated in a quantitative matter there
is some qualitative prefiltering needed in order to deliver reliable outcomes and reduce the
total loss risk involved with investment.
Firstly all known scam assets are removed from the pool of assets available for calculation.
Additionally all stable assets are removed - due to the nature of stable assets they do not
offer any value for investment.
Lastly all questionable, gimmicky, meme and troll assets are removed from the pool of
assets, since those bear a too high risk of total loss and are generally not considered
investment worthy - especially when aiming at a long investment strategy.
The process of qualitatively removing assets from the pool will be documented publically
once a month.
After this initial purging of the pool of available assets the constituents are selected purely
by using quantitative data. The cdx index family consists of a maximum of 50 assets based
on their market capitalization. In order to qualify for selection an assets needs to be
tradable on selected public exchanges - currently Binance, Bitfinex, Bitstamp or Liquid - and
the global total trading volume needs to exceed 1 million $ in the last 24 hours. This is
needed in order to determine a realistic asset price as well as an accurate circulating supply
figure to calculate the correct market cap. Finally to qualify for selection there has to be
existing trading data in the exact second of the constituent selection.
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MARKET CAPITALIZATION
The baseline for calculating the market capitalization of a crypto assets is a multiplication of
the circulating supply with the asset price. For in-depth information on gathering the asset
pricing, please refer to the index data section of this paper.
In addition to this multiplication we use the square root of the simple moving average of
the current quarter to smooth the volatility and hence receive the most accurate portrait of
the actual market capitalization. Due to the high volatility of the crypto market single day
measurements of market capitalization are less representative when aiming at creating
long term accuracy.
We further use circulating supply and do not consider assets that are locked, reserved or
unable to be sold on the public market. This method of calculating circulating supply is
analogous to the method of using public float for determining the market capitalization of
companies in traditional investment.

CONSTITUENT NUMBER
The cdx index family uses up to 50 assets measured by the above described cleaned
market capitalization. The number of constituents for the index cdx was set to 30 since this
is the minimum number necessary to be statistically significant. It further gave the most
accurate results for tracking the market when tested against all data since January 1st,
2014.
Raising the number of constituents would lead to higher trading fees, increased risk and an
unproportionally increased complexity in regards to custody management.
Generally reducing the number of constituents below 30 will result in a risk of reduced
performance, insufficient diversification, compromised statistical significance as well as
picking up rising stars early enough.
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An exception to this rule is only made when investment amounts in the index are so low,
that it is physically impossible to trade assets by going below the smallest tradable fraction
of a crypto asset.

CONSTITUENT WEIGHTINGS
With the exception of the top level cdx family members - e.g. cdx10, cdx20, … -all other
indices are directly weighted by their corresponding distribution to the total class value
they belong to.
In contrast to that all top level cdx family members are weighted by averaging their sub
level members. The flagship index cdx is finally weighted by averaging those top level index
family members and normalizing their weightings. This index then creates the base for the
retail investment product of coindex.
In theory every index cdx n with n being any given number under 50 can be weighted by
market capitalization (M), evenly (E), volume (V), liquidity (L) or stability (S). If not explicitly
chosen differently any index cdx n will be the average out of those 6 weighting options.
The following illustration depicts the connection between the indices:

The following formula is used to calculate the asset averaging for the cdx:

cdx t :=

{(s, w | s := as ⋀ w

:=

Σ

{b ∈ B | b s = a s } ω

3

(b) t

}

⋀ a ∈ U ⋀ w > 0.01
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INDEX CALCULATION
While the previous section covered the construction of the different members of the cdx
index family itself, this section treats the calculation of the actual index values. As
mentioned before the index was arbitrarily set to a value of 1.000 beginning at January 1st,
2014. Till then we respectively calculated and tracked all main members values.
The previous section also introduced the weighting option market capitalization (M), evenly
(E), volume (V), liquidity (L) or stability (S) which are used to calculate all indices except the
top level family members and the cdx itself.

INDEX VALUATION
All cdx index family members are valued by the same logic achieving an accurate tracking
of the overall index constituents value changes. All members started at January 1st, 2014
with an arbitrary base value of 1.000. Since then we calculate the current value by
multiplying the weighted performance of each asset with the current base value of the
corresponding asset, where the current base value of each index is the value at the last
rebalancing action.
The following formula clarifies this approach:

P

t

=

∑
a ∈ CDX

1.000 * ω(a) t *

p(a) t
p(a) 0

t
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ADJUSTED MARKET CAPITALIZATION
CALCULATION
Everytime this paper refers to market capitalization it refers to the cdx normalized value of
this term, meaning that the square root of the simple moving average of the last quarter is
used. This ensures a smoother representation of the market and is an automatic
compensation for volatile behaviour.

ADJUSTED VOLUME CALCULATION
Accordingly every time this paper refers to trading volume it refers to the cdx normalized
value of this term. For the adjusted volume calculation the simple moving average of the
last quarter is used for the same reasons as stated in the above paragraph.

ADJUSTED LIQUIDITY CALCULATION
Liquidity in this paper and in the above described sections is calculated by using the simple
moving average of the quarter for 10 different investment amount classes ranging from
10^0 (p0) to 10^9 (p9). P0 to p9 equal 1$, 10$, 100$, … 1.000.000.000$. Since there is no real
current price, the price is only ever valid for a given buy amount. We do now assume the
price we commonly refer to as price is based on a p0 ⇔ 10^0 = 1$ buy amount. P5 ⇔ 10^5
= 100.000$ e.g. no refers to the premium in percent one would pay to buy for such a buy
amount. Hence a p5 value of 1.1 would mean, that you on average pay times 1.1 the price
per asset when buying for 100.000$ compared to 1$.
The liquidity class used for the liquidity weighting for the cdx index family members is set
to p5.
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ADJUSTED STABILITY CALCULATION
Stability is a value calculated by taking the default deviation of the price of a given asset per
average price of the asset of the quarter - the result is a measure of how volatile an asset is
with regards to its price is in a relative manner. To create a better comparison between
multiple assets we map this value to the tanh function - this mapping leads to a value
between 0 and 1 and a better base for comparability between multiple assets.
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INDEX MAINTENANCE
The index and its constituents are reviewed on a regular basis for compliance to the
methodology, described above, by the internal development team of the issuer. Any
changes made by the issuer are reviewed and certified by a well know German auditor and
are made public immediately after release.
This section defines possible adjustments to the index and its constituents.

RECONSTITUTION & REBALANCING
The index is reconstituted and rebalanced - meaning a reevaluation and hence a change of
constituents and weightings - daily. Additions and deletions to the index are calculated,
announced and implemented at 12:00 AM UTC.
Changes will be made daily and no constituents will be added or removed from the index
inter-daily. This ensures a more secure and flexile counter to stress events.
For more information on stress events please refer to the according section at the end of
this paper.

QUALITATIVE ADJUSTMENTS
The cdx index family uses only three non-data driven qualitative adjustments, which have
been mentioned beforehand. The goal of these adjustment is ensuring index security.
Appointed experts within the development team of the issuer constantly monitor the
cryptocurrency space for known scams, dead projects, issues on mature projects and troll
or meme culture inflated assets.
After careful consideration assets like these will be dynamically blacklisted and
consequently be removed from the index. Once removed an asset will not be added until
the situation is resolved.
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Please refer to the expert judgement section of this paper for more details on these
decisions.

DISCRETIONARY ADJUSTMENTS
The index has been constructed to be fully automated. Discretionary adjustments will only
be made with the professional oversight of the issuer in cases of extraordinary events. All
changes, including qualitative adjustments, will be publicly documented and listed.
This topic is also detailed in the expert judgement section on special circumstances.
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INDEX DISSEMINATION
DISTRIBUTION
The main index cdx is publicly available by using the following identifiers:
ISIN :
WKN:

DE000SLA6T71
SLA6T7

INDEX PUBLIC DATA
Some light version of the index data is publicly available for personal use only and is
updated less frequently than the private data for security reasons. The data is made
available on h
 ttps://api.pro.coindex.de/indexes/cdx.cdx/website.

INDEX PRIVATE DATA
The index is available 24/7/365. Real time index values are published continually each
second and can be obtained via the private API connection from the coindex servers. These
can be made available upon request.
Since the index is updated constantly there is no real closing time. We publish the daily
aggregation immediately following review and quality checks. These checks are necessary
for filtering any subpar information that might have been disseminated by the exchanges
and provide users with the final index level.
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INDEX DATA
DATA PROVIDERS AND DATA EXTRAPOLATION
The price of each constituent is calculated every second by averaging multiple market price
sources from multiple providers, currently: Binance, Bitfinex, Bitstamp, Liquid and
CoinMarketCap. The prices are weighted by trading volume in the last 24 hours. The
constituents market capitalization and volumes are calculated every second from the same
sources. This data is further used to calculate different aggregation levels including minute,
hour, day, week, month and year.

CONSTITUENT PRICING
Constituent price is calculated in USD by averaging the crossed indirect symbols using
crypto exchange trading pairs. There is no opportunity for arbitrage in this which
eliminates all reasons for using any other price than USD.

INTRADAY INDEX LEVELS
The index is calculated every second using the latest available constituent data.

END OF DAY INDEX LEVELS
The official daily OHLC index values are calculated constantly by filtering the data collected
in real time during the day.
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STRESS EVENTS
The possibility for stress events is given mainly by coin prices being unavailable due to
unforeseeable events. The index will then be calculated using the most recently updated
prices. If an asset price is unavailable for more than three consecutive days, it will be
removed from the index.

LIMITATIONS
The circulating supply of crypto assets may be subject to unpredictable changes which
cause the individual currency weightings to change. The bid and ask spread of the
constituents may affect the actual replicability of the index, which is why the index is valid
with only an approximation equal to the average spread of all constituents.

INDEX AND DATA REVIEWS
The index will be reviewed monthly to ensure that its theoretical underpinnings remain
valid and applicable to the current market conditions. Any monthly changes or updates are
immediately disclosed to the public.
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EXPERT JUDGEMENT
The following occurrences may lead to the election of experts in order to judge and
manage the index during and immediately after the event.
1.
2.
3.
4.

Extreme or unusual market emergencies.
Interruptions in pricing or other data collections and measurement technology.
When there are index restatements.
When there are closures.

When the use of expert judgement is required, coindex ensures consistency in its
application. We have detailed procedures in place that outline decision making steps and
the order of data use. The procedures followed during the process are outlined established
internal procedural manuals, which can be made available on request. When a decision is
reached, it is reviewed and approved by the directors of the issuer before implication.
coindex code of ethics and behavioral norms ensures that there are no internal conflicts of
interest that would cause misuse of the index. The cdx and its creation, maintenance and
use are unbiased and expert judgment is reserved for cases in which impartial expertise is
needed to insure the production and operation continues linearly.

RESTATEMENT POLICY
The issuer is fully committed to ensuring that its indices are calculated with complete
accuracy. However, if a material error occurring in Index values is discovered subsequent
to publication and distribution, the issuer will issue a notification to all Index clients. This
notification will document the error and if a revised publication is deemed justified, the
expected date of the newly corrected publication. The issuer will take into consideration a
number of factors on a case-by-case basis in deciding whether or not any restatement will
take place, and these factors will be weighted in importance according to the circumstances
of the error in question. The following factors will constitute this process:
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1. The relative importance of the data field affected
2. The date and time the error occurred
3. When the error was discovered
4. The magnitude of the error
5. The burden of restatement on client re-processing relative to its impact
6. The affect the restatement might have on analytical tools

RISKS
Due to the field being in its infancy, there are certain risks associated with all
cryptocurrency indexes. These include, but are not limited to:
●
●
●
●
●
●
●
●

Distributed Denial of Service (DDoS) attacks;
trading interruptions;
hacking and unauthorized entering of accounts;
changes in the naming convention of symbols;
impacts caused by unstable technological environments of a particular technology;
varying cross-national legal environments (leading to possible changes in fee
structure, blocking of funds withdrawal, and other undesirable incidents);
Hard forks of crypto assets;
Changes to the technology or protocol of crypto assets

It should also be noted that any form of cessation or interruption in the trading of
cryptocurrencies on the open market may have a negative impact on the value of the
Index.
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CONTROLS
coindex® is committed to mitigating the risk of any crypto assets in one of the cdx index
family members and thus implemented controls around the crypto assets under
consideration. The control mechanisms evolve around monitoring the assets both
quantitatively and qualitatively. The qualitative monitoring is done every month and its
documentation is made available on request. coindex® leverages a grey- as well as a
blacklist mechanism to prevent assets that are fraught with risk from entering the index.
We qualitatively monitor all top 100 assets twice a year to the 1st of January and the 1st of
July, all top 50 assets every quarter and all top 30 assets to the 1st of each month.
The blacklist includes assets that are permanently removed from the index and have no
possibility to be included in the index at any point. The blacklist includes the following types
of assets:
-

All stablecoins backed against physical currencies or commodities;
Known scam;
Questionable assets (e.g. memecoins)

The greylists includes assets of which the risk is too high to be included in the index
calculation, but which are not permanently removed from the index calculation. The assets
are then temporarily removed from the index by being on the greylist. Assets can be
moved to the greylist automatically or by hand.
Assets are moved to the greylist automatically when they are an index constituent and stop
fulfilling criterias that got them into the index in the first place (e.g. 24 hour trading volume
> 1 million $). If an asset fails to fulfill one criteria while being in the index, it will be moved
to the greylist. To make it back into calculation the assets need to fulfill all criteria again for
7 consecutive days.
Assets are moved to the greylist by hand when qualitative measures show that they might
be categorized as stablecoin, known scam or questionable in the future. An expert
committee is in place to decide if any assets from the greylist need to be moved to the
blacklist. This decision making process takes place on the 1st of every month.
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The qualitative analysis of any crypto assets involves the following factors:
-

Market Risk
Counterparty Risk
Liquidity Risk
Operational Risk
Regulatory Risk

The current assets on the black and grey list are listed in the following table (effective 20th
March 2019):
Greylist

Blacklist

Stablecoins

DAI
EURS
GUSD
PAX
TUSD
USC
USDC
USDS
USDT
WSD

Questionable

DOGE

Known Scam

INTELLECTUAL PROPERTY RIGHTS
cdx® is a registered trademark. Unless otherwise indicated coindex® retains all intellectual
property rights in relation to cdx®.
This includes, but is not limited to software, passwords, codes and data, whether used or
supplied in connection with its operation. All works contained herein are protected by
existing Federal and State Copyright Laws and all International regulations regarding cross
border enforcement. All rights, including resale rights, are reserved.
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coindex® permits the printing and downloading of extracts of material from our website
for personal use, provided that the following conditions are met:
●
●
●

No modification is made to any documents or graphics, in any way whatsoever;
Any illustrations, photographs, video or audio sequences, or any graphics, are only
used in context with accompanying text;
Any copied material is accompanied with an acknowledgement, stating explicitly
that coindex® is the author, publisher and copyright holder.

Additionally, any reproduction, duplication, copying, selling, reselling, or commercial
exploitation of any material published herein is strictly prohibited, unless it is authorized in
writing by coindex®. The same applies to any data related to cdx®, product listings,
descriptions of our products or Services, or any details related to any interested third
parties.

DISCLAIMER
Clients should be informed that the trading of cryptocurrencies is inherently risky. The high
level of risk involved means that it may not be suitable for all persons. It is important to
note that past performance of products gives no indication of future outcomes. The
elevated levels of volatility involved in the cryptocurrency markets means that any
investment has the potential for great returns but also has the potential for significant
negative returns.
It is recommended that before you commence any investment in cryptocurrencies you
carefully consider your personal investment objectives, level of experience, and the level of
risk to which you are willing to be exposed. You should be informed that a financial loss is
possible, and you should therefore only invest funds that you can afford to lose.
Before trading in the cryptocurrency niche, coindex® recommends familiarizing yourself
with all aspects of the cryptocurrency market, trading cryptocurrencies, and related topics.
If you have any doubts about the matter, you should seek the assistance of a qualified
financial advisor. Any information contained here does not represent financial advice, nor
is it a solicitation to purchase cryptocurrencies in any form.

Page 24
cdx Index Family

www.coindex.de

March 2019

Version: 1.1

Öffentlich

coindex® accepts no liability for any loss or damage, including without limitation any loss
of profit which may arise from utilizing the cdx®, or from the direct or indirect usage of any
information contained herein, or the reliance on information produced here. This is
applicable to the maximum legal extent allowed by law, warranties and representations,
whether explicit, implied, statutory or otherwise.

LIMITS OF LIABILITY
coindex®, its agents, and related third parties, will not be held directly liable for any
technical problems, system failures and malfunctions, communication line failures,
equipment or software failures and malfunctions, nor any loss, cost, injury or damages
incurred as a result of utilizing cdx® or related systems.
In no event shall coindex® its agents and related third parties, be held liable for any
indirect, consequential, exemplary, incidental, or punitive damages. This includes, without
limitation, damages for any loss of profits or revenue, arising out of, or in connection with,
any aspect of this agreement or subject matter, regardless of whether any such party is
aware of the possibility of such damages.
coindex® will also not be liable to users of cdx® for any indirect, special, consequential or
punitive damages arising from, or in connection with the system and cryptocurrency
trading, regardless of whether any parties know, or should have known, of the possibility of
such damages.
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INFORMED DISCRETION
coindex® reserves its right to use its informed discretion in relation to any of the following
areas:
1. Index restatements
2. Any circumstances that may arise as the result of a market emergency
3. Any issue related to pricing, data interruptions, issues, and closures
On any occasions which require informed discretion, coindex® hereby resolves to be
absolutely consistent in applying its expert judgment, with particular attention being paid
to written procedures, which are documented in writing both in this methodology and
internal procedures manuals.
Procedures outlined in these sources represent the approach to decision-making and the
hierarchy of data that will be put into practice in real-world application. Any material
decision made as part of coindex®'s informed discretion will also be directly reviewed by
senior members of the committee and compliance teams in order to ensure that is in
compliance with stated norms and regulations.
coindex® will also operate in accordance with its internal code of ethics, which eliminate
perceived and actual conflict of interests, and to prevent any conflicts from impacting Index
construction, production, and distribution, including the implementation of expert
judgment.
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